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A non-inserted nozzle for washing a container that can
increase the washing efficiency, decrease the amount of wash-
ing fluid used, and shorten the washing time 1n sterilizing and
washing a bottle container. The upper end surface of a non-
inserted nozzle 8 serves as a liquid-receiving surface 10, and
aretention wall 11 of a predetermined height 1s formed on the
outer periphery of the liquid-receiving surface, thereby pro-
ducing a retention recess. A plurality of nozzle holes 13
linked to a fluid channel of a nozzle stem 14 are provided
obliquely so as to spread outwardly substantially 1n the cen-
tral section of the liquid-recerving surface. The non-inserted
nozzle 8 1s disposed below the mouth of an inverted container
28 at a distance H from it and the sterilizing fluid or washing
fluid 1s sprayed from below the mouth of the container, with-
out inserting the nozzle into the container.
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NON-INSERTED NOZZLE FOR STERILIZING
OR WASHING BOTTLE CONTAINER AND

METHOD FOR STERILIZING OR WASHING
INNER SURFACE OF BOTTLE CONTAINER

TECHNICAL FIELD

The present invention relates to a non-inserted nozzle for
sterilizing or washing a bottle container and to a method for
sterilizing or washing the inner surface of a bottle container,
and more particularly to a non-inserted nozzle for sterilizing
or washing a bottle container (simply referred to hereinbelow
as “container’) with the object of reducing the amount of
ster1lizing fluid or washing fluid used and conducting efficient
bottle sterilization or washing, and to a method for sterilizing
or washing the inner surface of a container, 1n particular to a
non-inserted nozzle and a method for washing the inner sur-
face of a container that are more advantageous for washing
after sterilization.

BACKGROUND ART

A method by which containers are sterilized 1n an inverted
state by using a sterilizing liquid such as an aqueous solution
of peracetic acid has been widely used for sterilizing bottle
containers in an aseptic loading system. The sterilization
cifect of the inside of the container in this method due to
wetting of the iner surface of the container by the sprayed
sterilizing liquid, and in order to obtain good sterilization
effect, the entire 1nner surface of the container has to be
wetted uniformly with the sterilizing liquid. Furthermore, in
the washing process performed after the sterilization process,
the sterilizing liquid that has adhered to the entire 1nner sur-
face of the container has to be washed down without leak.
With the conventional method for washing inverted contain-
ers, a washing nozzle 1s 1serted into the mouth of the con-
tainer and a washing fluid (mainly, aseptic water) 1s sprayed
therefrom. If the sprayed amount of the washing fluid 1s small,
the ability to wet uniformly the entire inner surface of the
bottle 1s lost and washing leak appears on the inner surface of
the container. For this reason, a large quantity of the washing,
fluid has to be sprayed 1nside of the container. In particular, 1n
the case of synthetic resin containers such as PET bottles,
peaks and valleys of complex shape, such as reinforcing ribs,
are present on the bottom and body section to increase the
rigidity of container. Therefore, a large quantity of washing
fluid has to be sprayed over a long period in order to wet
uniformly the entire inner surface of the container, thereby
hindering the transition to high-speed lines that has been
urgently required 1n recent years. Furthermore, since a large
quantity of washing fluid 1s required, it causes waste of the
washing fluid and cost increase. In order to solve the above-
described problems, the inventors have suggested a method
and a fluid spraying nozzle by which the contact ratio of a
washing fluid with the inner surface of a bottle 1s increased
and washing 1s conducted with high efficiency in which a first
spraying hole 1s formed 1n the center of a distal end section of
a spraying nozzle that 1s to be inserted into the mouth of the
iverted bottle and a second spraying hole 1s formed to be
opened below the first spraying hole, the washing liquid
sprayed from the two spraying holes toward the bottom sec-
tion of the container flows down, and part of the liquid 1s
stirred and pushed up by the washing fluid sprayed from the
second spraying hole and scattered over the inner surface of
the bottle (ref. Patent Document 1).

A method and nozzle for washing and sterilizing contain-
ers according to which a nozzle having a liquid receiving
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section 1s disposed below a container mouth and a liquid flow
from a liquid ejection hole 1s caused to pass through a reflux
flow that was retamned in the liquid-recerving section,
whereby the ejected liquid 1s caused to oscillate and the distal
end of the liquid flow that collides with the inner surface of the
container 1s constantly oscillated over the inner surface of the

bottom section of the container, thereby increasing the con-
tact ratio with the flow with the inner surface of the container,
has also been suggested as a method for sterilizing or washing
a container in which the container 1s held in an mverted state
and a nozzle 1s not mserted into the container (ref. Patent
Document 2).

Patent Document 1:

Japanese Patent Application Laid-open No. 2003-181404
Patent Document 2:

Japanese Patent Application Laid-open No. H6-121974

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

The former washing method and washing nozzle of the
above-described conventional technologies had a higher
washing efficiency than a method by which the inside of a
container was washed by simply spraying a columnar flow of
a washing fluid 1nside the container and made contribution to
saving the washing fluid, but because the spraying nozzle was
inserted 1nto the container mouth to spray the washing tluid,
a lifting device for inserting a spraying nozzle into the mouth
of the container was required, the complexity and cost of the
apparatus were increased, time had to be ensured for inserting
the spraying nozzle mto the container mouth and removing
the nozzle therefrom, processing speed could not be
increased, and because the spraying nozzle was frequently
raised and lowered, problems requiring solution were associ-
ated with endurance, maintenance, and inspection of the
apparatus. Furthermore, with simple spraying of the washing
fluid, the ratio of washing fluid participated in wetting the
inner surface of the container 1s small as compared with a
large amount of required washing fluid and a problem requir-
ing resolution 1s also associated with a large waste of the
washing fluid. On the other hand, with the latter method the
nozzle 1s not inserted into the container, the mechanism i1s
simple, and the line speed 1s increased. However, because
irregular oscillation of the atomized liquid tlow are used to
provide for uniform contact of the washing fluid with the
inner surface of the container, there are intervals 1n which the
washing liquid falls and periods 1n which the liquid does not
fall on the bottom section of the container and the process
lacks reliability. Similar problems are also encountered when
the inner surface of the container 1s sterilized.

Accordingly, an object of the present invention 1s to pro-
vide a non-inserted nozzle for that served for washing or
sterilizing container washing or sterilizing the inner surface
of a container conveyed 1n an inverted state, the washing
eificiency of washing fluid or sterilization efficiency of ster-
ilizing fluid are increased, the amount of washing fluid or
sterilizing fluid that 1s used can be reduced, and the washing
time and sterilizing time can be shortened, and also to provide
a method for sterilizing and washing the iner surface of a
container that uses such nozzle.

Means for Solving Problem

The non-inserted nozzle for washing or sterilizing a con-
tainer that resolves the above-described problems 1s a non-
inserted nozzle for washing or sterilizing a container by
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spraying a washing fluid or sterilizing tluid, 1n a non-inserted
state, into the container from below the container mouth to
wash or sterilize the container 1n an 1inverted state thereot, the

non-inserted nozzle comprising a hollow nozzle stem having
a tluid channel formed inside thereof and a nozzle mouth
provided at the top section of the hollow nozzle stem, 1n the
nozzle mouth, the upper end surface serves as a liquid-rece1v-
ing surface, and a plurality of nozzle holes linked to the fluid
channel of the nozzle stem are formed obliquely at a prede-
termined angle substantially in the central section of the lig-
uid-recerving surface.

It 1s preferred that from two to ten nozzle holes be formed
with a predetermined spacing on a circle of a substantially
central section of the liquid-receiving surface, the inclination
angle 0 of outward spread be 1 to 8°, and the nozzle hole
diameter be 0.5 to 4.0 mm. For the nozzle holes to provide for
elficient contact of the washing fluid sprayed from the nozzle
holes with the inner surface of the container, it 1s preferred
that the sprayed liquid fall 1n the vicinity of the corner portion
of the bottom and body sections of the container and then flow
along the inner surface of the bottom section and inner surface
of the body section and 1t 1s preferred that at least two nozzle
holes be provided on a circumierence to wet the entire periph-
ery of the inner surface. However, the entire periphery can be
wetted without arranging the nozzle holes densely along the
entire periphery. Accordingly, the sufficient number of nozzle
holes 1s 10 or less. Furthermore, the inclination angle 0 1s
preferably such that when the sprayed fluid passes through
the mouth of the container, 1t passes with a certain clearance
from the wall surface of the mouth of the container so as to
avoid interference with the wall surface of the container
mouth and so that the sprayed fluid then falls on the corner
section of the container. The optimum inclination angle may
be selected according to the size or shape of the container, but
for bottles with an mner capacity of 200 to 2000 mL, this
angle 1s preferably within a range of 1 to 8°. In this case, the
sprayed liquid flow does not fall directly on the inner surface
of the container mouth and the sprayed tlow passes with a
slight clearance from the imner wall of the mouth of the
container. As a result, this flow interferes with part of the
reflux flow that flows down along the inner peripheral surface
of the bottle mouth, thereby pushing up the reflux flow. Fur-
thermore, the diameter of nozzle holes 1n accordance with the
present ivention 1s less than that of the conventional steril-
1zation nozzles or washing nozzles and washing or steriliza-
tion can be efficiently performed with a small amount of fluid
by spraying the washing fluid or sterilizing fluid with good
intensity. If the nozzle hole diameter 1s less than 0.5 mm, the
flow rate1s small and a juggling effect cannot be obtained, and
if the nozzle hole diameter 1s more than 4 mm, the flow rate
increases, the fluid remains iside the bottle, and the sprayed
fluid does not reach the bottom section of the bottle.

The liguid-receiving surface preferably becomes the reten-
tion recess so as to retain the prescribed quantity of the retlux
liquad discharged from the container during washing or ster-
ilizing the container having the retention wall of the pre-
scribed height formed on the outer periphery thereof. When
the retention recess 1s provided, the reflux liquid that was
discharged from the container 1s retained in the retention
recess, whereby a juggling eflect 1s demonstrated, the steril-
1zing or washing efliciency 1s increased, and the washing fluid
or sterilizing tluid can be saved. It 1s preferred that one or a
plurality of liquid discharge holes be formed on the 1nner side
of the retention wall, so as to prevent the washing fluid or
sterilizing fluid from remaining in the retention recess after
the sterilizing and washing steps have been completed.
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The method for sterilizing or washing an inner surface of a
container 1n accordance with the present invention that

resolves the above-described problems 1s a method for wash-
ing or sterilizing the inside of a container by spraying a
washing fluid or sterilizing fluid 1nside the container con-
veyed 1 an inverted posture, wherein a non-inserted nozzle in
which an upper end surface of a nozzle mouth serves as a
liquid-recerving surface having a predetermined surface area
and a plurality of nozzle holes are formed obliquely at a
predetermined angle so as to spread outwardly almost 1n the
central section of the liquid-receiving surface 1s disposed at a
distance of 5 to 50 mm below the mouth of the container, the
washing fluid or sterilizing fluid 1s sprayed from the non-
inserted nozzle toward the inside of the container, and a reflux
liquid that flows down from a mouth of the container after
contacting with the mner surface of the container 1s recerved
by the liquid-receiving surface.

In the method for sterilizing or washing the inner surface of
a container, a retention wall of a predetermined height 1s
formed on the outer periphery of the liquid-recerving surface
of the non-inserted nozzle, a retention recess 1s formed such
that a reflux liquid discharged from the container during
container washing or sterilizing can be retained, the steriliz-
ing fluid or washing fluid sprayed from the nozzle holes
pushes up the reflux liquid retained in the retention recess,
and the thickened sprayed liquid flow interferes with part of
the reflux liquid tlowing down 1n the container mouth, thereby
producing a juggling effect, this method being especially
preferred 1n the sterilizing step using warm water or washing
step using aseptic water or warm water. For example, 1n the
case containers to be filled with a contents liquid such as
green tea, black tea, juices, sports beverages, near-water, and
mineral water, warm water 1s employed as the sterilizing
fluid, and 1n this case sterilization can be efficiently per-
tformed by employing the sterilization method of claim 3 or
claim 6 1n the sterilizing process. The temperature of warm
water that can provide for etficient sterilization 1s 63 to 95° C.
When warm water 1s used as a sterilizing fluid, the warm
water serving as the sterilizing fluid also functions as a wash-
ing fluid. Therefore, the washing step following the sterilizing
step 1s unnecessary. On the other hand, 1n the case of contain-
ers to be filled with contents liquid such as parched-barley tea,
mixed tea, colfee, soup, and milk-containing beverages, a
sterilizing liquid such as an aqueous solution of peracetic
acid, aqueous solution of hydrogen peroxide, and an aqueous
solution containing hypochlorous acid 1s employed.

Eftect of the Invention

With the non-inserted nozzle i accordance with the
present invention by forming and arranging the nozzle holes
in the above-described manner, wetting of the inner surface of
the container with the washing fluid or sterilizing fluid can be
improved over that attained with the conventional spraying
nozzles, the washing efficiency and sterilizing efficiency can
be improved, and the washing fluid and sterilizing fluid can be
saved. Furthermore, since the upper end surface of the nozzle
mouth serves as a liquid-recerving surface, the reflux liquid
that was obtained by spraying into the container, coming into
contact with the inner wall surface of the container, flowing
down, and discharging from the bottle mouth spreads over the
liquid-receiving surface and flows out from the outer periph-
ery of the liquid-receiving surface, but part of the reflux liquid
directed toward the mner side of the liquid-recerving surface
interferes with the sprayed fluid from the nozzle hole and 1s
pushed up. As a result, the sprayed flow advances into the
container 1n a state 1n which the diameter of the sprayed liquid
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flow 1s larger than that 1n the case of simple spraying from the
nozzle holes. The sprayed liquid tlow that advanced into the
containers as a thickened flow interferes with part of the
reflux liquid flowing down through the container mouth,
thereby generating the juggling effect. Therefore, part of the
reflux liquid flowing down from the container 1s supplied into
the container again and can be make contribution to steriliza-
tion or washing and the washing fluid or sterilizing fluid can
be saved accordingly. The juggling effect can be more effec-
tively generated by forming a retention recess 1n the liquid-
receiving surface. The juggling effect as referred to herein 1s
an action of the sprayed liquid that pushes up and swings the
reflux liquid up and down inside the bottle that 1s realized
when a spraying nozzle 1s not imnserted into the bottle, a liquid
1s sprayed from a plurality of nozzle holes onto the inner
surface of the bottle, and the reflux liquid discharged from the
bottle flows down along the bottle mouth and liquud-recerving,
surface of the nozzle, or 1s retained thereon. The larger 1s the
juggling effect, the smaller 1s the amount of liquid required to
provide the effective contact of the liquid with the entire inner
surface of the bottle.

With the method for sterilizing and washing the 1nner sur-
face of a container in accordance with the present invention,
the non-inserted nozzle 1s disposed so as to be at a distance of
5 to 50 mm and below the mouth of a container conveyed 1n
an mverted posture. Therefore, the washing fluid can be
sprayed inside the container without inserting the spraying
nozzle into the mouth of the container and removing it there-
from, 1t 1s not necessary to use a device for lifting the spraying
nozzle, the sterilization time can be shortened, the number of
drive components of the apparatus can be decreased, and the
apparatus can be simplified and reduced in cost. Furthermore,
since the upper end surface of the non-inserted nozzle serves
as a liguid-receiving surface, the liquid discharged from the
container can be discharged from a gap between the liquid-
receiving surface and mouth end of the container. Moreover,
due to the presence of the liquid-recerving surface, although

the non-1nserted nozzle 1s used, the juggling effect identical to
that obtained with the 1inserted nozzle can be expected.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 illustrates a non-inserted nozzle of an embodiment
ol the present mvention; (a) 1s a cross-sectional view of the
main portion of the non-inserted nozzle; (b) 1s a plan view
thereof;

FI1G. 2 illustrates a non-1nserted nozzle of another embodi-
ment of the present invention; (a) 1s a cross-sectional view of
the main portion of the non-inserted nozzle; (b) 1s a plan view
thereof:;

FIG. 3 15 a cross-sectional view of the main portion of the
non-inserted nozzle of yet another embodiment of the present
invention;

FIG. 4 1s a schematic drawing 1illustrating the container
washing state with the non-inserted nozzle shown in FI1G. 1 of
an embodiment of the method for sterilizing and washing a
container 1n accordance with the present invention;

FIG. 5 1s a schematic drawing 1llustrating the container
washing state with the non-inserted nozzle shown in FI1G. 2 of
another embodiment of the method for sterilizing and wash-
ing a container i accordance with the present invention;

FIG. 6 1s a schematic drawing 1llustrating the arrangement
ol a container sterilizing and washing apparatus for imple-
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menting the container sterilizing and washing method in
accordance with the present invention.

EXPLANATIONS OF NUMERALS

1.8.17. non-inserted nozzle
2. 14. nozzle stem
3. 9. nozzle mouth
4. 10, liquid-recerving surface
5. liquid channel
6. 13. nozzle hole
11. retention wall
12. 18. retention recess
15. liquid discharge hole
28. container
30. mouth of the container
31. lower end surface
39. aseptic chamber
40. partition wall
41. bottle supply turret
42. bottle reversion turret
43, preheating turret
44. 45, 46. sterilizing turret
47. sterilizing fluid discharge turret
48. transfer turret
49.51. washing turret
50.52. drain turret

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

FIG. 1 1llustrates a nozzle mouth, which 1s the main portion
of the non-inserted nozzle of the present embodiment. A
non-inserted nozzle 1 of the present embodiment has a nozzle
mouth 3 at the top section of a hollow nozzle stem 2, wherein
the upper end surface of a predetermined diameter serves as a
liquid-receiving surface 4 of a flat disk-like shape, and a
plurality of nozzle holes 6 linked to a liquid channel 5 of the
hollow nozzle stem 2 are formed in the vicinity of the central
section of the nozzle mouth 3. The liquid channel 5 1s linked
to a sterilizing fluid supply source 1n the case of using the
nozzle as a sterilizing nozzle via a pipe, not shown in the
figure, and linked to a washing fluid supply source 1n the case
of using the nozzle as a washing nozzle. Furthermore, in the
case of atomizing and spraying the sterilizing fluid or the like
from the non-1nserted nozzle, the sterilizing fluid 1s pressur-
1zed and mixed with air 1n the non-inserted nozzle, supplied,
and sprayed, whereby the sterilizing fluid can be atomized
and jet sprayed. Furthermore, the diameter of the liquid-
receiving surface 4 1s preferably larger than or equal to that of
the container mouth, but even 1f 1t 1s less than the bottle mouth
diameter, increasing the amount of sterilizing liquid and the
amount of washing water increases the amount of liquid
sprayed from the container mouth, making 1t possible to cause
interference with the reflux liquid inside the bottle mouth and
to obtain the juggling etfect.

In the example shown 1n the figure, a total of four nozzle
holes 6 are formed equidistantly on a virtual circle with a
diameter r less than the opening diameter of the mouth 30 of
the container, which 1s sterilized and washed, 1n the vicinity of
the central section of the mouth 3 of the nozzle, but this
number can be appropriately selected within a range of 2 to
10. For example, when the container 1s a bottle with a qua-
drangular cross section, four nozzle holes are preferably pro-
vided with a 90° spacing to enable the spraying of fluid
toward the corner sections, but this number 1s not limited to
tour. The inclination angle 0 of the spray holes 6 depends on
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the mouth diameter of the container, but 1s within a range of 2°
to 10°, more preferably within a range of 3° to 7° in the case
of PET bottles (mouth diameter 28 mm) with a capacity of
200 to 2000 mL. The nozzle hole 6 preferably has a small
diameter of 1 mm to 2 mm so that the washing fluid can be
sprayed with good intensity. In order to satisly two condi-
tions: the sprayed fluid does not interfere with the inner
peripheral surface of the mouth of the container and the
sprayed washing tluid reaches the bottom surface of the con-
tainer 28 and flows down 1n full contact with the inner periph-
eral surface of the container, it 1s preferred that a plurality of
nozzle holes 6 be provided and inclined upward outwardly in
the vicinity of the central section, as described hereinabove.

FI1G. 2 illustrates a non-1nserted nozzle of another embodi-
ment of the present invention. In the non-inserted nozzle 8 of
the present embodiment, similarly to the non-inserted nozzle
1 of the above-described embodiment, a liquid-receiving sur-
face 1s provided on the upper end surface of the mouth 9 of the
nozzle, but in the liquid-receiving surface 10 of the present
embodiment, a retention wall 11 of a predetermined height
“h” 1s formed on the outer periphery of the liquid-receiving
surface, thereby providing a retention recess 12 such that the
fluid discharged from the container during washing or steril-
1zation of the container can be retained therein. Furthermore,
a plurality of nozzle holes 13 are formed, according to the
conditions 1dentical to those of the above-described embodi-
ment, 1n the retention recess 12. A liguid discharge hole 15 1s
formed 1n the retention recess 12 so as to be open on the
outside of the outer peripheral section of the nozzle stem 14 1n
order to discharge rapidly the reflux liquid that was retained 1n
the retention recess alfter the sterilization or washing has been
completed. More than one liquid discharge hole 15 may be
provided, by it 1s preferred that a plurality of liquid discharge
holes be provided equidistantly to enable the umiform dis-
charge of liquid from the liquid-retaining surface. The hole
diameter has to be such as to ensure that the amount of liquid
less than the discharged amount that flows down from the
bottle mouth can be discharged, so that at least a fixed quan-
tity of the retlux liquid can be retained in the retention recess
12 during sterilization or washing of the container. Further-
more, the height h of the retention wall 11, together with the
s1ze of the liquid discharge holes 15, regulate the amount of
reflux liquid retained 1n the retention recess. If this height of
wall 11 1s too high, the amount of the retained liquid 1s
increased and, the interference with the sprayed liquid is
increased. So good discharge becomes impossible.

FIG. 3 shows a modification example of the non-inserted
nozzle shown 1n FIG. 2. Components common with the non-
inserted nozzle 8 are assigned with identical reference numer-
als, and only the difference between the two nozzles will be
described below. The difference between the non-inserted
nozzle 17 of the present embodiment and the non-inserted
nozzle shown 1n FIG. 2 1s 1n that the bottom of the retention
recess 18 has a gradual spherical shape. By forming the liquid
discharge holes 15 adjacently to the retention wall 11 1n the
deepest zone of the sphere, the reflux liquid retained 1n the
retention recess can be rapidly discharged after completion of
sterilization or washing.

An embodiment of the method for sterilizing and washing
the inner surface of the container in accordance with the
present invention by using the above-described non-inserted
nozzle will be described below. The present invention 1s pret-
erably applied to an apparatus for sterilizing and washing the
inner surface of the container that comprises a large number
of small turrets as shown 1n FIG. 6 described below, but the
present invention can be also advantageously employed 1n a
sterilizing and washing apparatus of the conventional con-
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figuration 1n which an mversion zone for turning containers
upside down so that they assume an inverted state, a container
sterilization zone and a drain zone for discharging the wash-
ing fluid are provided around one large-diameter turret.

FIG. 4 1llustrates an embodiment relating to the case 1n
which the inner surface of the container 1s washed by using
the non-nserted nozzle 1 shown 1n FIG. 1, but the present
invention can be similarly employed in the case where the
inner surface of the container 1s sterilized with hot water or
sterilizing liquad.

The non-nserted nozzles 1 are fixedly arranged below the
container holding means arranged for each pocket of a wash-
ing turret 49 and a washing turret 51 shown in FIG. 6. As
shown 1n FIG. 4, the non-inserted nozzles are at a predeter-
mined distance H from the lower end surface 31 of the con-
tainer held with the container holding means and are fixedly
disposed at a frame that rotates integrally with the turrets so
that the axis center thereof matches the container axis. If the
distance H 1s small, liquid discharge 1s poor, and 11 the dis-
tance 1s large, the below-described juggling effect 1s elimi-
nated. Theretfore, the distance H has to be set appropnately
according to the type of the container. Generally, the afore-
mentioned conditions can be satisfied when the non-inserted
nozzle 1s disposed below the lower end surface of the mouth
of the container at a distance of 5 to 50 mm, preferably 10 to
40 mm therefrom.

When the non-inserted nozzle 1 1s thus arranged and the
bottle 1s transferred through the predetermined zone in the
washing process, a washing fluid (aseptic water in the case of
aseptic filling) 1s sprayed from the non-inserted nozzle toward
the bottle mouth and the inner surface 1s washed. The washing
fluid sprayed from a plurality of inclined nozzle holes passes
through the container mouth, as shown by arrows 32 and 33 in
FIG. 4, falls on the comer section of the bottom part of the
container, spreads over the inner surface of the bottom section
and mner surface ol the body wall of the container, propagates
over the mner surface of the body section, becomes a cylin-
drical reflux liquid tflow 34 and flows down from the 1nner
peripheral surface of the mouth of the container, whereby the
washing tluid comes into contact with the entire inner surface
of the container and washes off the sterilizing liquid that has
adhered to the inner surface of the container. The retlux liquid
flow 34 that flowed down from the container falls on and
spreads over the liquid-receiving surface 4 of the nozzle
mouth 3 located therebelow, and 1s then discharged to the
outside. Furthermore, because the reflux liquid that was dis-
charged from the bottle mouth falls on the liquid-receiving
surface and spreads over the liquid-recerving surface, part of
the retlux liquid directed toward the 1nner side of the liquid-
receiving surface interferes with the washing fluid sprayed
from the nozzle holes and 1s pushed up. As a result, the
sprayed fluid advances into the container 1n a state 1n which
the diameter of the sprayed liquid tlow 1s larger than that in the
case of simple spraying from the nozzle holes, wetting of the
container can be improved, and eventually good washing can
be performed with a small quantity of washing tluid. Further-
more, the sprayed liquid flow that advances 1nto the contain-
ers as a thickened flow interferes with part of the reflux liquid
flowing down the container mouth, thereby generating the
juggling effect and increasing the washing effect. Because the
nozzle 1s a non-inserted nozzle and 1s not required to be
inserted into the mouth of the container, the mechanism 1s
simple and the washing process can be shortened accordingly.

FIG. 5 shows an embodiment relating to the case where a
container 1s washed by employing the non-inserted nozzle 8
shown 1n FI1G. 2. In this case, because the retention recess 12
1s formed 1n the liquid-retaining surface of the non-inserted
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nozzle, the juggling effect 1s stronger and the 1nner surface of
the container can be washed more efficiently than 1n the case
ol the above-described embodiment. As the other actions are
identical to those of the above-described embodiment, the
explanation thereof 1s omitted.

The above-described embodiments were explained with
reference to the case of employing the present invention to
washing the inner surface of containers, but the sterilization
of the inner surface of containers can be efficiently performed
in a similar manner by employing a sterilizing tluid instead of
the washing fluid. In the case of sterilization, providing tight
contact of a sterilizing liquid with the inner surface of the
container for a fixed interval and uniformly wetting the inner
surface ensures good sterilization without leak. Accordingly,
in the case of sterilization with a sterilizing liquid, by supply-
ing air together with the sterilizing liquid 1nto a non-nserted
nozzle and jet spraying them 1n a mixed state of two fluds, the
particles of the sterilizing liquid flow can me reduced 1n size,
providing for tight contact with the inner surface of the con-
tainer and increasing wetting thereof, the sterilizing agent can
be saved, and the sterilization time can be shortened. The
same effect can be also obtained during washing by using a
two-tluid mixing nozzle.

FI1G. 6 1s a schematic view 1llustrating the configuration of
a container sterilizing and washing apparatus for implement-
ing the container sterilizing and washing method 1n accor-
dance with the present invention. This figure 1llustrates a
container sterilizing and washing apparatus 1n an aseptic
loading system. The entire configuration 1s accommodated
inside an aseptic chamber 39. The aseptic chamber 1s further
divided into a sterilization chamber 39 A and a washing cham-
ber 39B and partitioned by a partition wall 40, except a
transier zone of the below-described sterilizing fluid dis-
charge turret 47 and transier turret 48. The pressure in the
sterilizing chamber 39B 1s higher than that 1n the sterilizing
chamber 39 A and the air inside the sterilization chamber 39A
does not flow into the washing chamber 39B.

In FIG. 6 illustrating this embodiment, the reference
numerals 41 and 42 stand for a bottle supply turret and a bottle
reversion turret, respectively. A bottle supplied 1n an upright
state to the bottle supply turret 1s reversed by a well-known
reversion mechanism and transferred to the bottle reversion
turret when the bottle 1s transierred from the bottle supply
turret 41 to the bottle reversion turret. The reference numeral
43 stands for a preheating turret that serves to preheat the
container from the outer surface thereof to increase the ster-
1lization efficiency. In the turret, the heated sterilizing fluid 1s
sprayed along the bottle conveying path. The reference
numerals 44 to 46 stand for sterilizing turrets. The steriliza-
tion process 1s divided between three turrets. The sterilizing,
fluid 1s sprayed for a different time 1n each sterilizing turret
and the bottle 1s transferred to the next sterilizing turret in a
state where the sterilizing fluid has adhered to the inner sur-
face of the container. Accordingly, the sterilizing tfluid adhe-
s10n state can be ensured even without spraying the sterilizing
fluid therefrom and the sterilization etficiency 1s increased.
The reference numeral 47 stands for a sterilizing fluid dis-
charge turret and 48 1s a transfer turret for transierring the
sterilized bottle to a washing turret 49. The reference numer-
als 49, 51 stand for washing turrets in which washing nozzles
for spraying aseptic water into the bottles are disposed below

the turret pockets so as to perform spraying on the inner
surface of bottles from below and outside the bottle mouth,
similarly to the sterilizing nozzles. The reference numerals
50, 52 stand for drain turrets.

Using a combination of a large number of small-diameter
turrets 1n the bottle sterilizing and washing apparatus of the
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present embodiment improves versatility of the apparatus
because the sterilizing process and washing process can be
divided into steps and optimum sterilizing and washing con-
ditions can be set according to the type of the container and
contents liquid that will be charged into the container by
changing the spraying conditions or type of the non-contact
nozzle i each process. At the same time, the installation
surface area can be reduced by comparison with that where a
conventional large-diameter turret was installed, and the tur-
rets can be modularized and the combination such as the
sterilizing and washing time can be easily changed according
to the type of the container. For example, when the sterilizing,
time of the container 1n the sterilizing turret 44 1s 4.2 sec, the
sterilizing time 1n the sterilizing turret 45 1s 1.7 sec, and the
sterilizing time 1n the sterilizing turret 46 1s 3.6 sec and the
containers are transiferred to a respective new turret after
sterilizing, 11 the transfer time between the turrets 1s set, for
example, to 0.6 sec, then spraying of the sterilizing fluid can
be conducted intermittently in a sequence of spraying the
sterilizing fluid onto the container for 4.2 sec, terminating the
spraying for 0.6 sec, spraying for 1.7 sec, terminating the
spraying for 0.6 sec, and spraying for 3.6 sec, and the inner
surface of the container can be sterilized 1n a continuous
matter. Furthermore, the washing fluid can be saved by taking
washing in the washing turret 49 as a first washing step and
taking washing 1n the washing turret 51 as a second washing
step, then circulating the washing fluid used 1n the second
washing step to the first washing step and using as the wash-
ing fluid for the first washing step.

EXAMPLE 1

Two types of nozzles, which are a non-inserted nozzle
(referred to hereinbelow as “A-type nozzle”) employing the
nozzle mouth of the configuration shown i FIG. 1 and a
non-inserted nozzle (referred to hereinbelow as “B-type
nozzle”) employing the nozzle mouth of the configuration
shown 1n FIG. 2 and having a retention wall were used. The
washing nozzle had four nozzle holes 6, 13 formed with a
pitch of 5 mm. The inclination angle 0 of the nozzle holes 6,
13 and hole diameter D were varied as shown in Table 1 and
the time required to wet the entire surface of the inner wall of
a bottle was measured. The bottle containers used for the test
were round PET bottles with a capacity of 500 mL and angu-
lar bottles with a capacity of 2000 mL. The top surface of the
socket section of the washing nozzle and bottle was set to 15
mm. The test was conducted at three flow rates: 4 L/min, 4.5
[/min, and 5 L/min. The wetting state was estimated by using
red water for the washing fluid and visually evaluating the
adhesion state of the red water.

The results are shown 1n Table 1. The case where the entire
surface was wetted within a washing time of 1.5 sec with the
turret group shown 1n FIG. 6 was considered to be the best
(®), the case where the entire surface was wetted within 1.6 to
3 sec was considered to be good (O), and the case where more
than 3.1 sec were required was considered to be poor (x). The
results obtained demonstrated that with any non-inserted
nozzle 1n accordance with the present invention, the entire
surface could be wetted within atleast 2 sec. When the A-type
nozzle of the present embodiment was used, for a 500 mL
bottle, good results were obtained at a tlow rate o1 4.5 L/min
or more; when the B-type nozzle was used, good results were
obtained at 3.5 L/min. In particular when the B-type nozzle
was used, 1t was confirmed that the amount of saved fluid was
especially high. This appears that the juggling effect was
higher 1n the case of the B-type nozzles.
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TABLE 1
TIME
REQUIRED
DISTANCE TO WET
NUMBER HOLE LIQIOD BETWEEN THE ENTIRE
NOZZLLE  ANGLE OF DIAMETER RETAINING BOTTLE AND FLLOW RATE SURFACE (SEC)
NUMBER 6(°) HOLES D (mm) RECESS(mm) NOZZLE (mm)BOTTLE (L/min) (1) (@) (3) EVALUATION*
A-1 2.5 4 1.5 NONE 15 500 mL, 4 64 10or 10 or X
round more more
4.5 2.7 2.5 2.3 O
5 1.8 1.5 1.4 O
A-2 5 4 1.5 NONE 15 500 mL, 4 2.3 2.3 1.8 O
round 4.5 1.5 1.7 1.8 O
5 1.2 1.3 1.2 @
A-3 2.5 4 2.0 NONE 15 500 mL, 4 5.0 3.3 3.1 X
round 4.5 2.6 1.8 2.7 O
5 1.8 2.3 1.9 O
A-4 5.0 4 2.0 NONE 15 500 mL, 4 3.4 2.5 1.9 X
round 4.5 1.6 1.8 1.9 O
5 1.3 1.2 1.4 @
B-1 5.0 4 1.5 PRESENT 15 500 mL, 3 2.9 2.8 3.9 X
round 3.5 1.9 1.7 2.1 O
4 1.1 1.5 1.5 ©
B-2 5.0 il 2.0 PRESENT 15 500 mL, 3.5 2.2 2.3 1.9 O
round 4 1.5 2.2 1.7 O
4.5 1.6 1.2 1.6 O
B-1 1.5 4 1.5 PRESENT 15 2000 mL, 4 2.2 2.0 2.1 O
angular 5 1.7 1.8 1.7 O
6 1.3 1.4 1.4 @

*NOTE @ : time required to wet the entire surface: within 1.5 sec (J: time required to wet the entire surface: 1.6 to 3 sec X: time required to wet the entire surface: 3.1 sec or longer

EXAMPLE 2

A liquid discharge state was studied by changing the dis-
tance 1n the washing test in order to study the effect of the
distance H between the liquid-retaining surface of the non-
inserted nozzle and the lower end surface of the container
mouth. The results are shown 1n Table 2. The results demon-
strated that the distance clearly atfected the state of the liquad
flowing down in this test; thus, the liquid discharge ability was
poor when the distance H was less than 4 mm, and the inter-
terence with the falling reflux liquid was facilitated when the
distance was 40 mm or more. In the case of this test example,
it was confirmed that the appropriate distance H was 5 to 35
mm. However, the optimum distance H differs depending on
the bottle mouth diameter and the range of the distance H
increases with the increase 1n the mouth diameter.
Non-Inserted Nozzle Used: B-Type Nozzle

Four nozzle holes, inclination angle 0=5.0°, nozzle diam-
cter D=1.5 mm, height of retention wall 4 mm. Supplied
bottles: S00 mL PET bottle (mouth diameter 28 mm).

Flow Rate: 4 L./min. TARLE 2
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TABLE 2-continued

DISTANCE (H), mm WASHING ABILITY ESTIMATION

5 GOOD O

10 GOOD O

15 GOOD O
20 GOOD O
25 GOOD O
30 GOOD O
35 SOME INTERFERENCE O
40 INTERFERENCE A

EXAMPLE 3

In order to verity the juggling effect of the B-type nozzle
provided with a retention recess on the liquid-retaining sur-
face, the non-inserted nozzles 1n which the number of nozzle
holes, hole diameter, and height of retention wall differed as
shown 1n Table 3 were used, a test was conducted three times
on each nozzle by changing the spraying flow rate, and the
time required to wet the entire mner surface of the container

DISTANCE (H), mm = WASHING ABILITY ESTIMATION was measured. The distance between the liquid-retaining sur-
4 LIQUID DISCHARGE A face and the top surface of bottle mouth was set to 15 mm 1n
ABILITY IS RATHER POOR all cases. The supplied bottles were 500 mL round PET
bottles. The results are shown 1n Table 3.
TABLE 3
TIME
REQUIRED
DISTANCE TO WET
NUMBER HOLE LIQUID BETWEEN THE ENTIRE
NOZZLE OF ANGLE DIAMETER RETAINING BOTTLE AND FLOW RATE SURFACE (sec)
NUMBER HOLES 6 (°) D(mm) RECESS (mm) NOZZLE (mm) BOTTLE (L/min) () () (3) EVALUATION*
B-3 4 5.0 1.5 2 15 500 mL, 3.5 1.6 2.0 2.2 O
round 4 1.9 1.8 1.5 O
4.5 1.4 1.2 1.7 O
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TABLE 3-continued
TIME
REQUIRED
DISTANCE TO WET
NUMBER HOLE LIQUID BETWEEN THE ENTIRE
NOZZLE OF ANGLE DIAMETER RETAINING BOITTLE AND FLOW RATE SURFACE (sec)
NUMBER HOLES 0 (°) D (mm) RECESS (mm) NOZZLE (mm) BOTTLE (L/min) (1)  (2) (3) EVALUATION*
B-4 4 5.0 1.5 4 15 500 mL, 3 2.6 3.4 2.4 X
round 3.5 1.5 2.1 1.8 O
4 1.1 1.3 1.1 ©
B-5 6 5.0 1.2 4 15 500 mL, 4 1.3 1.5 2.3 O
round 4.5 1.1 1.1 1.2 @
B-6 8 5.0 1.1 4 15 500 mL, 4 1.7 1.5 2.2 O
round 4.5 1.1 1.5 1.3 @

*NOTE @ : time required to wet the entire surface: within 1.5 sec (U time required to wet the entire surface: 1.6 to 3 sec X: time required to wet the entire surface: 3.1 sec or longer

As shown 1n Table 3, 1n the case of the B-typed nozzle, the
results obtained that good wetting ability could be obtained
with all the nozzles and the juggling effect was good. In this
embodiment, with the retention recess of 4 mm, the time
required to wet the entire surface at a lower flow rate was
found to be shorter than that with the retention recess of 2 mm,
and a better juggling effect was apparently demonstrated with
the retention recess of 4 mm.

The above-described examples confirmed that the non-
inserted nozzle and sterilizing and washing method 1n accor-
dance with the present invention can substantially decrease
the necessary amount of washing fluid and sterilizing fluid.

INDUSTRIAL APPLICABILITY

The present mvention 1s especially advantageous for wash-
ing the inner surface in an aseptic {illing system for bottle
containers, but 1s not limited to aseptic filling and can be used
in sterilization apparatuses and washing apparatuses for con-
tainers when the containers are sterilized, washed, and filled,
such as hot pack or usual normal-temperature filling. Further-
more, the present invention 1s applicable to containers of
various shapes including round or angular bottles and also can
be used for sterilizing and washing containers of various
materials such as plastics, metals, and glass.

The mvention claimed 1s:

1. A system of cleaning a container with an opening by
washing or sterilizing the container by spraying a sterilizing,
fluid or washing fluid into the container from below a mouth
of the container to sterilize or wash the container in an
inverted state thereot, the system comprising;:

a non-inserted nozzle, and

a container holder which holds the container,
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the non-nserted nozzle comprising:

a hollow nozzle stem having a fluid channel formed nside
thereol, and a nozzle mouth provided at a top section of
sald hollow nozzle stem,

wherein said nozzle mouth has a liquid-recerving surface
on an upper end surface, and a plurality of nozzle holes
which link to the fluid channel of said nozzle stem, and
are formed obliquely at a predetermined angle 1n a sub-
stantially central section of said liquid-recerving sur-
face,

wherein said liquid-receiving surface 1s flat so that the fluid
discharged from the container during container washing
or sterilizing can be retained, and a juggling effect can be
generated nto the fluid sprayed from the nozzle holes,

wherein said non-inserted nozzle 1s positioned below the
mouth of the container during said spraying of steriliza-
tion fluid or washing fluid into said container and

wherein said nozzle mouth and said liquid receiving sur-
face are substantially co-planar on a horizontal plane
and

wherein a diameter of the liquid-receiving surface 1s larger
than or equal to the diameter of the mouth of the con-
tainer.

2. The system according to claim 1, wherein from two to

ten said nozzle holes are formed with a predetermined spac-
ing on a circle of a substantially central section of said liquid-

receiving surface, the inclination angle 0 of outward spread 1s
1°-8°, and the nozzle hole diameter 1s 0.5-4.0 mm.
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